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SAFETY TROCAR OBTURATOR 



BACKGROUND 
Field of the Invention 

The present invention relates to a safety trocar device for providing access into patient's 
body cavity during a minimal invasive surgical procedure. 

Prior Art of the Invention 

The general trend of the modern trocar development is the use of the safety means 
preventing the patient's internal organs from injury by a trocar sharp tip. As a mie safety 
means substantially complicates the trocar design. This in full measure relates to the 
trocar versions with detachable distal components. 

Patent US 5697947 discloses Trocar Obturator Including a Removable Knife, wherein the 
removable knife is connected to an obturator shaft by a connector including a bulbous 
knife protrusion, fitting and nut. The trocar is provided with a safety means in the form of a 
protecUve sleeve shielding the knife, extending through a trocar cannula and biased 
distally by two springs disposed at the trocar proximal portion. After use. the trocar 
assembly should be disassembled, cleaned, sterilized and reused. The disadvantage of 
the trocar is complicity of its design including about 17 separate details only In the 
obturator and safety means subassemblies. This substantially hampers the performance 
of the trocar disassembly, cleaning and subsequent assembly, needed for its reuse. 
Another disadvantage is relatively high cost of the trocar. Another disadvantage is the 
danger of the introducing and jamming the tissue fibers in the gaps between the knife and 
protective sleeve during penetrating the patient's body wall resulting in disturbing the 
nomial operation of the knife and safety means. Another disadvantage is the large 
resistance to protective sleeve advance through a patient's body cavity wall because of 
Its large diameter resulting in the delay of the knife protection and lowering the safety 
means effectiveness. 

Patent US 5709671 discloses Trocar Having an Improved Tip Configuration, wherein 
there is a flat knife with a linear cutting edge Induding a penetrating apex and lateral 
beveled cutting edges. The knife is sun-ounded with a movable safety shield, which also 
fulfils a function of a dilator enlarging the opening in a body cavity wall to adapt it for 
subsequent cannula insertion. The shield biasing means is located beyond the obturator 
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distal tip. The disadvantage of the trocar is the complexity of its obturator including two 
^ mutually movable shafts independently connecting the knife and the shield with the 

obturator handle. Another disadvantage is the Impossibility of replacing the obturator 
distal tip without the replacement of the all obturator including its shafts and handle. 
These both disadvantages predetennine the increased cost of the trocar. Another 
disadvantage is the large resistance to safety shield advance into the body wall opening, 
resulting in the delay of the knife protection and lowering the safety means effectiveness. 
This large resistance arises as a result of using the safety shield as a dilator, as well as 
because of the shield disposal on all sides of the knife. Another disadvantage is the 
danger of the Introducing and jamming the tissue fibers In the gap between the knife and 
safety shield during penetrating the patient's body wall resulting in disturbing the normal 
operation of the knife and safety means. This gap is fonned on the knife lateral side 
opposite to the disposition of its sharpened cutting edge. 

SUMMARY OF THE INVENTION 

The objective of the present invention is enhancing the effectiveness of the safety means 
operation due to reducing the resistance to the shield advance into the body tissue. 
Another objective is preventing the patient's body tissue from introducing and jamming 
between the elements of the obturator distal end, specifically between the penetrating 
apex and safety means, and thereby heightening the reliability of the trocar operation. 
Another objective is simplifying the processes of the reusable trocar obturator 
disassembly, cleaning, sterilizing and subsequent assembly. 

Another objecUve is improving the safety of the reusable trocar obturator disassembly and 
assembly. 

Another objective is improving the manufecturing properties of the trocar obturator, 
Including the minimization of Its detail number, simplification of the detail design and 
obturator assembling, and the unification of the safety means, eventually resulting in the 
reduction of the manufacturing cost. 

The above noted objectives are accomplished with a trocar obturator Including: a shaft, 
an obturator handle disposed on the proximal end of the shaft, and a penetrator disposed 
on the distal end of the shaft. The penetrator comprises: a dilating sloping surface and 
consisting of a penetrator base part inseparably connected to the shaft and a penetrator 
covering part quickly detachable from the penetrator base part; an apex knife adapted to 
carrying out an incision in a body cavity wall and made as an apex base In the fomi of a 
metal plate wrth a sharpened cutting edge at its distal end detachably housed In the 
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penetrator. therewith the dilating sloping surface is immovable relative to the shaft during 
the trocar operation; a safety means for protecting at least the apex knife. The safety 
means is completely disposed at the penetrator. has at least an apex knife shield 
designed for the protection of the apex knife, and comprises a biasing spring, the apex 
knife shield has the width equal to the width of the apex knife and less than maximal 
diameter of the penetrator, and moreover, the apex knife shield width more than twice 
exceeds its thickness. The apex knife shield is movably located in shield guides fomied 
by the walls of said penetrator and said apex knife, and adapted to actuating between a 
retracted position, in which the apex knife is open, and an extended position. In which the 
apex knife is closed and protected by the apex knife shield. The all elements of said 
penetrator protruding distally beyond the trocar cannula, including the dilating sloping 
surface, apex knife and apex knife shield, are made without substantial gaps between 
them In the all position of the penetrator, thereby preventing the tissue fibers from 
Introducing, jamming or engagement between them during the all stages of penetrating a 
patient's body cavity wall. Specifically, the apex knife shield is disposed from that side of 
the apex knife, from which the sharpened cutting edge of the apex knife is disposed, 
thereby eliminating a gap between the sharpened cutUng edge and the apex knife shield 
and preventing the tissue fibers of the patient's cavity wall from Introducing, Jamming or 
engagement between the apex knife shield and the apex knife. This heightens the 
reliability of the trocar operation. The indicated width, thickness and disposition of the 
apex knife shield provide the tow resistance to the shield advance into the body tissue, 
enhancing the effectiveness of the safety means operation. The biasing spring Is 
designed for permitting the movement of the apex knife shield towards the retracted 
position in response to a proximally directed force applied to the apex knife shield distal 
edge during penetrating the patient's body cavity wall, and for biasing the apex knife 
shield towards the extended position when the force applied to the apex knife shield distal 
edge is removed while the apex knife shield enters the patient's body cavity, however 
before the penetrator has been fully inserted into the patient's body cavity. The safety 
means is made as a unified universal means wrth the width of the apex knife shield less 
than 5 mm suitable for 5 mm penetrator maximal diameter and therefore applicable for 
the penetrators ha\n*ng the greater diameters. The peri'ormance of the safety means as a 
unified means along with the minimizing the safety means details due to their complete 
disposal at the penetrator allow substantial redudng the trocar obturator cost and 
improving its manufacturing properties. 
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The trocar obturator is provided with a quickly acting connecUng means allowing quick 
attachment / detachment of the safety means and apex knife to / from the penetrator, as 
well as the penetrator covering part to / from the penetrator base part. 
Moreover, there is an auxiliary guide means designed for more convenient, simple and 
precise putting together the constituents of the penetrator until they have been completely 
attached by the quickly acting connecting means. The quickly acting connecting means 
and the auxiliary guide means provide the simplification and acceleration of the process 
of the reusable trocar disassembly and subsequent assembly, as well as the 
improvement of the convenience of this process performance. The apex knife shield, 
apex base and biasing spring are capable of being put together as a separate penetrating 
subassembly su'itable for the replacement as a single unit. Using this single unit allows 
additional enhancing the convenience and speed of the trocar obturator assembly and 
disassembly. Specifically, the indicated single unit creates the favorable conditions for 
cost-effecBve application of the present trocar obturator in a partly reusable version, 
wherein only this single unit is a disposable component. 

In version embodiment, the penetrator Is provided with lateral knives, which along with 
the apex base are made as a single member, and these lateral knives protrude from the 
dilating sloping surface through a slot in the penetrator. The lateral knives facilitate the 
advance of the penetrator into the body tissue. At the same time, their fabrication as the 
elements of the apex base maintains the all above advantages of the trocar obturator 
Including its low cost, the easy replacement of Its safety means and knives, and high 
reliability. There are also lateral shields designed for protecHng the lateral knives. The 
lateral shields along with the apex knife shield are made as a single shield member. In 
the penetrating subassembly lying outside the trocar obturator, the shield member is in a 
preset position and the lateral knives are protected wHh the lateral shields. This allows 
safe attaching / detaching the penetrating subassembly to / from the penetrator of the 
reusable trocar obturator. During attaching the penetrating subassembly to the trocar 
obturator, the shield member is transposed from the preset position to the extended 
position, wherein the lateral knives are not protected and ready for tissue cutting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 to 19 showthetrocar obturator with detachable cutting means and safety means 

designed for protecting only a penetrating apex. 
Fig. 1 shows the general side view of the trocar obturator with detachable flat apex base 

and flat shield. 

Fig. 2 shows the ctose-up general side view of the trocar obturator penetrating assembly. 
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Fig. 3 shows the longitudinal section of the trocar obturator penetrating assembly. 
Fig. 4 shows the side view of the penetrating assembly with the dilator base part. 
Figs. 5 shows the top view of the penetrating assembly with the dilator base part. 
Fig. 6 shows the longitudinal section of the penetrating assembly with the dilator base 
part. 

Figs. 7, 8 show the cross sections of the dilator base part. 

Fig. 9 shows the side view of the dilator covering part. 

Fig. 1 0 shows the bottom view of the dilator covering part. 

Fig. 1 1 shows the longitudinal section of the dilator covering part. 

Figs. 12, 13, 14 show the cross sections of the dilator covering part. 

Fig. 15 shov\« the longitudinal section of the damping nut fixing the constituents of the 

penetrating assembly. 
Figs. 1 6 shows the top view of the separate subassembly Including the apex base, the 

shield and the biasing spring. 
Figs. 17 shows the side view of the separate subassembly Including Vne apex base, the 

shield and the biasing spring. 
Fig. 18 shows the bottom view of the separate subassembly Including the apex base, the 

shield and the biasing spring. 
Fig. 19 shows the top view of the penetrating assembly with the clamping nut in 

undamped state. 

Figs. 20 to 25 show the trocar obturator with detachable cutting means and safety means 

designed for protecting a penetrating apex and lateral knives. 
Figs. 20 shows the side view of the separate subassembly Induding the apex base, the 

shield and the biasing spring. 
Fig. 21 shows the bottom view of the separate subassembly induding the apex base, the 

shield and the biasing spring. 
Figs. 22 shows the top view of the separate subassembly induding the apex base, the 

shield and the biasing spring. 
Fig. 23 shows the longitudinal section of the tixjcar obturator penetrating assembly with 

the clamping nut In undamped position. 
Fig. 24 shows the longitudinal section of the trocar obturator penetrating assembly In the 

eariy stage of screwing the damping nut onto the dilator. 
Fig. 25 shows the longitudinal section of the trocar obturator penetrating assembly in the 

dosing stage of screwing the damping nut onto the dilator. 



DETAILED DESCRIPTION OF THE INVENTION 

The description of the present invention Is offered wrth references made to the attached 
drawings. 

Trocar obturator 30. shown in fig. 1 , adapted to removable inserting into a cannula (not 
shown) and subsequent fomrilng a passageway in a patient's body cavity wall, includes: 
shaft 31 , obturator handle 32 disposed on the proximal end of shaft 31, and penetrating 
assembly 33 disposed on the distal end of shaft 31 and partly protruding distally beyond 
the distal end of the cannula. Penetrating assembly 33 (figs. 2, 3) comprises: penetrator 
34 having dilating sloping surface 35 of conical fomi; apex knife with sharpened cutting 
^edge 36 adapted to canying out an incision in the body cavity wall, located on apex base 
37 made as a flat plate and detachably housed In penetrator 34. therewith apex knife 36 
and dilating sloping surface 35 are Immovable in the shaft axial direction relative to shaft 
31 during the trocar operation; a safety means for protecting at least apex knife 36. 
Penetrator consists of penetrator base part 38 (figs. 4 to 8) inseparably connected to 
shaft 31 and penetrator covering part 39 (figs. 9 to 14) quickly detachable from 
penetrator base part 38. Trocar obturator 30 is provided with two lateral knives 40, 41 
protruding from dilating sloping surface 35. Lateral knives 40, 41 and apex base 37 are 
made as a single detail and the lateral knives protrude from sloping surface 35 through 
stot 42 formed between penetrator parts 38 and 39. Lateral knives 40, 41 facilitate the 
advance of penetrator 34 Into the body tissue. At the same time, their fabrication as the 
elements of apex base 37 allows maintaining the all advantages of the trocar obturator 
including its low cost, the easy replacement of its safety means and knives, and high 
reliability. 

The safety means is completely disposed at penetrator 34 and has flat apex knife shield 
43 designed for the protection of apex knife 36 and adapted to actuating between a 
retracted positfon (not shown), in which apex knife 36 is open, and an extended posrtion 
(figs. 1 to 3), In which apex knife 36 is closed and protected by apex knife shield 43. 
Shield 43 is movably located In shiekd guides fomried by the walls of apex base 36 and 
longitudinal guide groove 44 made in a distal portion of penetrator base part 38 on its 
surface faced penetrator covering part 39. Therewith, there are no substantial gaps 
between shield 43 and the walls of guide groove 44. Shield 43 Is disposed from that side 
of apex knife 36. from which the sharpened cutting edge of apex knife 36 is disposed, 
thereby eliminating a gap between the sharpened cutting edge of apex knife 36 and 
shield 43 and preventing the tissue fibers of the patient* s cavity wall from introducing, 
jamming or engagement between shield 43 and apex base 37. As a whole, the all 



6 



elements of penetrating assembly 33 protruding distally beyond the trocar cannula, 
including dilating sloping surface 35. apex l<nife 36 and apex knife shield 43. are made 
wfthout substantial gaps between them in the ail position, thereby preventing the tissue 
fibers from Introducing, jamming or engagement between them during the all stages of 
penetrating a patient's body cavity wall. This heightens the reliability of the trocar 
operation. Apex knife shield 43 has the width equal to the width of apex knife 36 and less 
than maximal diameter of penetrator 34. and moreover, the apex knife shield width more 
than twice exceeds Its thickness. The perfomiance of shield 43 as a flat plate having a 
small cross-sectional area due to Its indicated width and thickness, as well as its indicated 
disposHion from one side of apex knife 36 provide the low resistance to the shield 
advance into the body tissue, enhancing the effectiveness of the safety means operation. 
Projection 45 of shield 43 is adapted to abutting against ledge 46 In penetrator covering 
part 39 eliminating the displacement of shield 43 distally of its extended position. The 
safety means also comprises biasing spring 47 for pemiltting the movement of shield 43 
towards the retracted position in response to a proximally directed force applied to shield 
distal edge 48 during penetrating the patient's body cavity wall, and for biasing shield 43 
towards the extended position, when the force applied to shield distal edge 48 is removed 
while shield 43 enters the patient's body cavity, however before dilating sloping surface 
35 has been fully inserted Into the patienf s body cavity. Biasing spring 47 is located 
between penetrator parts 38. 39 in longitudinal recess 49 made parUy In penetrator base 
part 38 and partly in penetrator covering part 39. 

In version embodiment, the safety means is made as an unified universal means with the 
width of shield 43 less than 5 mm suitable for 5 mm maximal diameter of penetrator 34 
and therefore applicable for tiie penetrators of greater diameters. The performance of the 
safety means as an unified means along with tiie minimizing the safety means details 43. 
47 due to their complete disposal at penetrator 34 allow substantial reducing the trocar 
obturator cost and improving its manufacturing properties. 

In another version embodiment (not shown), there is an additional shield located from 
another side of the apex knife, therewith both shields have a common base and are 
biased by a common biasing spring. 

In another version embodiment (not shown), the shield and the biasing spring are made 
as a single detail. 

In another versfon embodiment (not shown), tiie apex knife, apex knife shield and biasing 
spring are made as a single detail. 

Trocar obturator 30 Is provided with a quickly acting connecting means allowing quick 
attachment / detachment of the safety means Including Its.shield 43 and biasing spring 47 



as well as apex base 37 to / from penetrator 34. The quickly acting connecting means 
mcludes a thread clamping nut 60. a connecting thread 51 located on a proximal portion 
of penetrator base part 38. and proximal shank 52 of penetrator covering part 39 adapted 
to clamping by thread clamping nut 50. 

Shield 43. apex base 37 and biasing spring 47 are capable of being put together as 
separate penetrating subassembly 53 (figs.16 to 19) suftable for the replacement as a 
single unit. 

Penetrating assembly 33 includes an auxiliary guide means designed for more 
convenient, simple.and precise putting together the constituents of the penetrating 
assembly until they have been completely attached by the quickly acting connecting 
Cleans. The auxiliary guide means Include guide pin 54 located on penetrator base part 
38 and designed for entering guide opening 55 in apex base 37 and guide opening 56 in 
penetrator covering part 39. as well as lateral protrusions 57. 58 on peneti^tor base part 
38 designed for lateral guidance penetrating subassembly 53 and for entering notches 
60. 59. on penetratorator covering part 39. The quickly acting connecting means and the 
auxiliary guide means facilitate the trocar obturator assembling, lowering Its 
manufacturing cost. Moreover, they provide the simplification and acceleration of the 
reusable trocar disassembly and subsequent assembly, as well as the improvement of 
the operation convenience. Using single.unit 53 allows additional enhancing the 
convenience and speed of the trocar obturator assembly and disassembly. Specifically 
single unit 53 creates the favorable conditions for cost-effective application of trocar 
obturator 30 in a partly reusable version, wherein only single unit 53 is a disposable 
component. 

In version embodiment, shown in figs. 20 to 25. penetrating assembly 133 Includes 
separate penetrating subassembly 153 comprising apex base 137 with apex knife 136 
and two dilating lateral knives 140. 141 . as well as shield member 143 with lateral shields 
164, 165. whose outer edges are equidistant to lateral knives 140. 141. respectively 
There is also biasing spring 147. mounted between apex base 137 and shield member 
143. In penetrating subassembly 153 lying outside penetrating assembly 133 (figs. 20 to 
22). shield member 143 is in the preset position, wherein it protects apex knife 136 by 
shield distal protrusion 166. as well as lateral knives 140. 141 by lateral shields 164. 165. 
respectively (fig.22). During mounting penetrating subassembly 1 53 into penetrating 
assembly 133 (figs. 23 to 25). apex base 137 along with penetrator covering part 139 is 
displaced distally relative to shield member 143 by damping nut 150. In doing so. 
clamping nut 150 transmits distally directed axial movement to apex base 137 thr^ough 
penetrator covering part 139 and transmitting element 162 of apex base 137, 
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compressing biasing spring 147. while shield member 143 is Immovable due to restricting 
element 161 of shield 143. Restricting element 161 and transmitUng element 162 relate to 
the installing means allowing to set shield member 143 into its extended position relative 
to apex base 137 as a result of screwing clamping nut 150 on penetrator base part 1 38. 
In the shield member extended position (fig. 25). lateral knives 140. 141 are" not protected 
with shield member 143. while penetrating apex 136 remains protected with distal 
protrusion 166 of shield member 143. Hencefonwartj. in the assembled state of 
penetrating assembly 133. lateral knives 140. 141 are constantly not protected, and 
shield distal protrusion 166 operates identically to shield 43 of previous penetrating 
assembly 33. protecting or releasing apex knife 136. After surgery performance, 
disassembling penetrating assembly 133 and withdrawing penetrating subassembly 153, 
shield member 143 retums in its preset position, shown In fig. 22. providing the personnel 
protection from any contact with sharp edges of apex base 137. Penetrating assembly 
1 33 has an auxiliary guide means designed for more convenient, simple and precise 
putting togetherthe penetrator parts 138. 139 and penetrating subassembly 153 until they 
have been completely attached by the quickly acting connecting means. The auxiliary 
guide means include recess 163 in penetrator base part 138. wherein transmitting 
element 162 Is movably housed, as well as the lateral protrusions on penetrator base part 
138 (not shown) identical to lateral protrusions 57. 58 (figs. 5. 7. 19) for lateral guidance 
of penetrating subassembly 153. The version embodiments, shown in figs. 1 to 19 and 
figs. 20 to 25, comprise many identical details having the same two last numerals in their 
designations. The description of these deteils. made forfigs. 1 to 1 9. can be also used for 
the deteils of figs. 20 to 25, if they have not their own description. 
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Claims: 



. '^*'-°<=-^obturatoradaptedtoremovableinsertinglntoacannuIaa^ 
forming a passageway in a patient's body cavity wall, including 
A shaft, 

An obturator handle disposed on the proximal end of said shaft 

A penetrator disposed on the distal end of said shaft and comprising 

a dilatmg sloping surface protruding dfstally beyond the distal end of said cannula 

and immovable in the shaft axial direction relative to said shaft during the trocar 

operation, 

an ape. Knife with a sharpened cuWng edge p^tn^dlng dlstally beyond the distal end 
of aa,d d,M„a Sloping sutfece. adapted to canyhg out an incision in a body cavity 
wall and having the width which Is less than maximal diameter of said penetrator 
a safety means ftor protecting sakj apex lOTlfe, • 
Said safety means comprising: 

an apex knife shield designed for the proteaion of said apex l^ife. having the width 
subs.am.ally equal to the width of said apex knife, movably located in shiekl guides 
and adapted to actuating between a mtracted position, in whteh sakJ apex knife is 
open, and an extended position, in whteh said apex knife is ckwed and p,«ected by 
saKi apex knife shield, therewith said shield guides a,e fbnned by the walls of sakl 
penetrator and said apex knifS, and said apex krtf* shield is disposed from that side 
o sa,d apex knife, from whk=h sakl sharpened cutting edge is disposed, thereby 
eliminating a gap between sakJ sharpened cutting edge and said apex knife shIeM 
and preventing the tissue fibe,B from introducing. Jamming or engag«nent between 
said apex knife shield and said apex knife; 

and a biasing spring for pem^itting the movement of said apex shield towards said 
r^racted position in response to a proximally directed force applied to said apex 
shield distal edge during penetrating a patlenf s body cavity wall, and for biasing said 
apex Shield towards said extended position when the force applied to said apex 
shield distal edge is removed while said shield enters a patient's body cavrty 
however before said dilating sloping surface has been fully Inserted into the patient's 
body cavity. 



2. 



The trocar obturator of claim 1 . wherein said apex knife has an apex base made of a 
metal plate, said sharpened cutting edge is disposed on the distal end of said apex 
base, and one of the walls of said shield guides is fonned with said apex base 



10 



3, The trocar obturator of claim 2, wherein said apex knrfe shield, apex base and biasing 
spring form a separate penetrating subassembly adapted for mounting into said 
penetrator. 



4. The trocar obturator of claim 3. having quickly acting connecting means allowing quick 
attachment / detachment of said penetrating subassembly to / from said shaft! 

5. The trocar obturator of claim 1 , wherein said dilating sloping surface has a conical 
form. 

6. The trocar obturator of claim 4, wherein said penetrator consists of a penetrator base 
part inseparably connected to said shaft and a penetrator covering part quickly 
detachable from said penetrator base part. 

7. The trocar obturator of claim 6. wherein said penetrator Includes an auxiliary guide 
means designed for more convenient, simple and precise putting together the 
constituents of said penetrator until they have been completely attached by said 
quickly acting connecting means. 

8. The trocar obturator of claim 7, having: said auxiliary guide means including a guide 
pin located on one of said penetrator parts and conrespondent to guide openings of 
said apex base and the another penetrator part for precise and quick putting together 
said apex base and said penetrator parts; a longitudinal recess made in at least one 
of said penetrator parts for the location of said biasing spring between said penetrator 
parts; a longitudinal guide groove designed for guiding said apex knife shield and 
made in a distal portion of at least one of said penetrator parts on its suri'ace faced 
another said penetrator part; a restricting means eliminating the displacement of said 
apex knife shield distally of its said extended position; said quickly acting connecting 
means Including a thread damping nut, a connecting thread located on a proximal 
portion of said penetrator base part and a proximal shank of said penetrator covering 
part adapted to clamping by said thread damping nut. 

9. The trocar obturator of daim 1 , wherein said width of apex knife shield exceeds Its 
thickness. 
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10. The trocar obturator of dalm 9, wherein said width of apex shield more than twice 
exceeds its said thickness. 

1 1 . The trocar obturator of dalm 1 . wherein there is an additional apex knife shield 
located from the opposite side of said apex knife with respect to said apex knife 
shield, therewith both said shields have a common base and are biased by common 
said biasing spring. 

12. The trocar obturator of daim 2. wherein there is at least one lateral knife protruding 
from said dilating sloping surface. 

1 3. The trocar obturator of claim 12, wherein there are two said lateral knifes. 

14. The trocar obturator of claims 13, wherein said lateral knifes and apex base are made 
as a single detail and said lateral knifes protrude from said dilator sloping surface 

. through a slot in said dilator. 

1 5. The trocar obturator of daim 1 , wherein said apex knife shield and said biasing spring - 
are made as a single detail. 

16. The trocar obturator of claim 1 5, wherein said apex base, apex knife shield and 
biasing spring are made as a single detail. 

1 7. The trocar obturator of claim 1 0, wherein said width of apex knife shield does not 
exceed five mm. 

18. The trocar obturator of claim 14, having lateral safety means protecting said lateral 
knifes. 

19. The trocar obturator of claims 3,18, wherein said lateral safety means are designed 
for the personnel protection during the operations with said penetrating subassembly 
residing beyond said trocar obturator and include lateral shields which along with said 

. apex knife shield are made as a single shield member, and said shield member is 
configured so that in a shield member preset position, while said penetrating 
subassembly is beyond said trocar obturator, said lateral knifes are protected with 
said lateral shields, and there is an installing means allowing the displacement of said 
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apex base end said shield member relative to each other during mounting said 
penetrating subassembly onto said trocar obturator so that, alter said penetrating 
sub^sembly connection to said trocar obtu^tor, said lateral knifes a« not pn^eoted 
^e™«th sa,d apex kn.e is protected both in sa« 3h»ld member preset po^ton!^' 
In said shield extended position. H"!»«ion and 

oenT, K ' ^'^P'-'-S distally during mounting said 

penetratng subassembly and a translating element fanslaUng the dletaliy dl Jed 
ax«l movement of said quickly acting connecting means to said apex base during 
mounting said penetrating subassembly. 

21 . A trocar obturator adapted to removable inserting into a cannula and subsequent 
fomimg and dilating an indslon In a patienf a body cavity wall, including- 

• A siiaft, 

. An obturator handle disposed on the proximal end of said shaft 

• A penetrating subassembly disposed at the distal end of said shaft, suitable forthe 
replacement as a single unit and having: 

- an apex knife for forming said incision, 

- and apex safety means, 

• Said safety means comprising: 

- an apex kn^e shield designed for the protecUon of said apex knife and adapted to 
a^ua^ng between a retracted position. In which said apex knife is open, and an 
extended posHion. in which said apex knife is closed and p^tected by said apex knife 

and a biasing spring for pemiitting the movement of said apex knife shield towards 

^ITT^- '° ' '^""'"^"^ "'^"^^ ^PP''^^ to said apex 

knife Shield distal edge during penetrating a patient's body cavity wall, and for biasing 

said apex knife shield towards said extended position when the force applied to said 
apex knife shield distal edge is removed while said apex knife shield entei^ a 
patienf s body cavity, however before said penetrating subassembly has been fully 
inserted into the patient's body cavity. 

A quickly acting connecting means allowing quick attachment / detachment of said 
penetrating subassembly to / from said shaft. 
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22. Thetme.rob.ura.orof daim 21, wherein eaid penefc^ng suba^embly Is placed 
.ns,de a d,la.or having a d»a.infl sloping surface Immovable In .he sha« axial d.«oflon 
reta.,ve o sa^ shaft duHng .he trocar ope,«|on. and .he« a. teas, one «e«,t^ 

!^ . °" - « a single 

y and sa,d a. leas, one late,^ kn^ p^,^ ^ ^ J 

through a Slot in said dilator. « f a 

I^d f""'" °' '"^ ^ ^'^ P'°'«*n9 

sa,d a. leas, one lateral knife, designed fortte personnel protection durtng «,e 

operations w«h said penetraflng subassembly .Bsldlng beyond said .nxar obturator ' 
., and .nduding a. least one lateral shield which along with said apex knfe shield are ' 
made as a single shield member, which Is configur«i so that in a shield member 
preset position, while said penetrating subassembly Is beyond said tocar ob.u«tor 
saKi at least one lateral knife Is prolectod wi* said a. leas, one lateral shield, and ' 
Uiere ,s an Installing means allowing the displacement of said apex base and said 
sh«ld member relative .o each Cher dunog mounSng sakJ pene^ng subassembly 
on.o saK. .rocar obturator so tha.. after said pene,mHng subassembly connection to 
sa,d tracer ob.ura.or, sak. a. leas, one la.eral knif*. Is no. p™.eCed, .herewith saW 
apex knrfe is protected both in said shield member prsse. posWon and In said 
extended position. 

24. A penetrating subassembly for a trocar obturator disposed at a distal end of said 
obturator, made as a replaceable single unit, and including: 

• an apex knife for fomiing an incision in a body cavity wall; 

• and apex safety means, comprising: 

- an apex knife shield designed for the protection of said apex knife and adapted to 
actuating between a retracted position, in which said apex knife is open, and an 
extended posrtion. in which said apex knife is closed and protected by said apex knife 

and a biasing spring for pemiitting the movement of said shield towards said 
retracted position In response to a proximally directed force applied to said apex knife 
Shield distal edge during penetrating a patient's body cavity wall, and for biasing said 
apex knife shield towards said extended position when the force applied to said apex 
knrfe shield distal edge is removed while said apex knife shield enters a patent's 
body cavHy. however before said penetrating subassembly has been fully inserted 
into the patient's body cavity; 
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• a quickly acting connecting means allowing quick attachment / detachment of said 
penetrating subassembly as a single unit to / from said obturator. 

26. The trocar obturator of claim 24. wherein said penetrating subassembly is located 
mside a dilator having a dilating sloping surface immovable in the shaft axial direction 
relative to said shaft during the trocar operation, and there is at least one lateral knife 
therewith said lateral knife and apex knife are made as a single detail and said at ' 
least one lateral knife protrudes from said dilating sloping surface through a slot In 
said dilator. 

26. The trocar obturator of claim 25, wherein there are lateral safety means protecting 
said at least one lateral knife, designed for the personnel protection during the 
operations with said penetrating subassembly residing beyond said trocar obturator 
and including at least one lateral shield, which along with said apex knife shield are 
made as a single shield member, which is configured so that in a shield member 
preset position, while said penetrating subassembly is beyond said trocar obturator 
said at least one lateral knife is protected with said at least one lateral shield and ' 
there ,s an installing means allowing the displacement of said apex base and said 
sh.eld member relative to each other during mounting said penetrating subassembly 
onto said trocar obturator so that, after said penetrating subassembly connection to 
said trocar obturator, said at least one lateral knife is not protected, therewith said 
apex knrfe .s protected both in said shield member preset position and In said 
extended position. 

27. A trocar obturator adapted to removable inserting into a cannula and subsequent 
forming a passageway in a patient's body cavity wall, including 

• A shaft, . 

• An obturator handle disposed on the proximal end of said shaft. 

• A penetrator disposed on the distal end of said shaft and comprising 

- a dilating sloping surface protruding distally beyond the distal end of said cannula 
and immovable in the shaft axial direction relative to said shaft during the trocar 
operation. 

- an apex knife with a sharpened cutting edge protruding distally beyond the distal end 
of said dilating sloping surface, adapted to carrying out an incision in a body cavity 
wall. ■ 

- a safety means for protecting said apex knife, 
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Said safety means comprising: 

an apex knife shield designed for the protection of said apex knife, movably located 
in sh.e[d guides and adapted to actuating between a retracted position, in which said 
apex knife is open, and an extended position. In which said apex knife Is closed and 
protected by said apex knife shield, therewith said shield guides are fonned by the 
walls of said penetrator and said apex knife, and said apex knife shield is disposed 
between said dilating sloping surface and said apex knife from that side of said apex 
knife, from which said sharpened cutting edge is disposed, thereby eliminating a gap 
between said sharpened cutting edge and said apex knife shield and preventing the 
tissue fibers from introducing, jamming or engagement between said apex knife 
shield and said apex knife; 

and a biasing spring for pemiitting the movement of said apex shield towards said 
retracted position in response to a proximally directed force applied to said apex 
shield distal edge during penetrating a patient's body cavity wall, and for biasing said 
apex shield towards said extended position when the force applied to said apex 
shield distal edge is removed while said shield entere a patient's body cavity 
however before said dilating sloping surface has been fully inserted Into the patient's 
body cavity. 

All elements of said penetrator protruding distally beyond said cannula. Including said 
dilating sloping surface, apex knife and apex knife shield, are made without 
substantial gaps between them in the all position of said penetrator. thereby 
preventing the tissue fibers from Introducing, jamming or engagement between them 
dunng the all stages of penetrating a patient's body cavity wall. 
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